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BACKGROUND AND SUMMARY 



[0001] The present invention io based o nd isclosure relates to a flang^ j™ t p r H n g , 

The flanged joint comprises at least one flat gasket held between the facing flange surfaces 
of components, such as lines or container parts, which store or guide a pressurized 
medium , according to tho preamble of claim 1 -. 

[0002] Such flanged joints are known from the prior art, wherein the flat gasket has the 

function of sealing the flanged joint as hermetically as possible with respect to the 
environment. Sealing the flanged joint with little or no leakage of environmentally 
hazardous media, such as oils, acids or toxic gases, is becoming ever more important in 
view of increased environmental consciousness and legal regulations, such as the TA 2003 
air regulation or the VDI 2440 standard. 
[0003] Such flanged joints often have a drawback in that, due to the continuous contact 

with the aggressive and/or high-temperature media guided through the lines or stored in 
the containers, the flat gaskets decompose or dissolve and have to be replaced after a 
certain amount of time, which adds to personnel overhead. 
100041 It is therefore an object of tho present invention to further dc v ul uu The present 

disclosure, thus, relates to a flanged joint of tho initially mentionod type in such a way that 
tehaving at least one flat gasket thaLhas an increased service life and is essentially 
maintenance free. 

100051 According to tho Thg present in vention, this obj ec t is achieved by tho features of 

etem- Misclosure relates to a flanged joint for^ressurg medium Th* flanged joint 
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[0006] 
[0007J 



[0008] 



[0009] 



includes a first component and a second component having an interior. Also included is at 
least one flat gasket held between facing surfaces of the first and second components. An 
annular groove and a radially opposed working diameter are located between the interior 
and the a t least one flat gasket. At least one lamella ring is held in the annular groove and 
biased, essentially without a gap, against the working diameter . 
Advantages of the inv e ntion 

The inv e ntion is based on the idea o f present disclosure thus includes, as noted 
above, arranging^ upstream of th e at least one flat gasket£[ ? Jl in the direction of the 
pressure difference from the pressure side to the environment side, at least one lamella 
rin g that is held in an annular groove-a-n d. The at least one lamella ring is biased, 
essentially without a gap, against a working diameter radially opposing the annular 
groove. In the context of ^lamella riftgsring, the working diameter means the diameter of 
th0-a_surface facing the annular groove which receives the lamella ring and along which 
surface t he pressurized medium would flow due to the pressure difference from the 
pressure side to the environment side. 

The biasing of the lamella ring serves to provide sealing, without a gap, with 
respect to the working diameter, while a small gap is left toward the bottom of the annular 
groove. The effect of such a lamella ring is A therefore bas e d on A the same effect as with 
gap or labyrinth seals^jrer- k. That is, the lamella ring deflects the flow away from the 
working diameter toward the bottom of the groove and forms a throttle there due to the 
small leftover gap, at which leftover gap p ressure energy is lost. Due to flow redirection 
and throttling e£b£the lamella ring a a high pressure level is reduced to a low level and the 
flow is diminished along the working diameter. 

The lamella ring acts as a protective seal for the flat gasket downstream and 
protects it against wear, in particular against high pressures, high temperatures and 
aggressive media, such as acids or toxic gases. Such lamella rings are made of a thin steel 
band or of a different material, are structurally simple and require only a small amount of 
structural space in both axial and radial directions. This is why they are simple to retrofit 
in existing flanged joints. They are also heat resistant and break resistant, which is why 
they are highly suitable for protecting the downstream flat gasket against aggressive and 
high-temperature media. 
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[00010] By providing the lamella rings according to the present inv e ntion disclosure. the 

service life of the flat gaskets can be considerably increased. In view of the fact that in 
industrial plants and in the manufacture of chemical equipment, there is often a great 
number of flanged joints, maintenance overhead and costs can be substantially reduced by 
the flanged joint of the present invontio n disclosure . 

[00011] Th e f e atur e s defined in the dep e ndent claims allow the conc e ption of advantag eous 

e mbodiments and improvements of th e invention as defin e d in claim 1 . 

[00012] Pr e f e rably, tho The lamella ring4s- rings of the present disclosure are h eld in the 

annular groove with a small axial play allowing for heat expansion. 

[00013] According to a furthe r an illustrative embodiment, a plurality of lamella rings can 

be axially arranged in the annular groove in series , wh e r e in it is advantag e ous, . This 
illustrative embodiment provides that in view of the multiple labyrinthine redirection of 
the flow of the pressurized medium,4£ of the plurality of lamella rings, at least the lamella 
ring facing the pressure side and the lamella ring facing the environment side are biased 
against the working diameter, and at least one lamella ring axially arranged between these 
lamella rings is biased against the bottom of the annular groove. As a consequence, in the 
manner of a labyrinth seal, the medium will be redirected several times between the 
individual lamella rings, which causes eddies and frictional losses and therefore uses up 
pressure energy, which advantageously increases the sealing effect. Fr e fembly Generallv. 
lamella rings of the same type are used for the lamella rings arranged in the annular 
groove. 

[00014] Herein -According to the present disclosure, o ne or more single-turn lamella rings 

with an axial abutment opening and made of a steel band extending in a single plane are 
used, for example. Such single-turn lamella rings can be made at particularly low cost and 
their biasing against the bottom of the groove or against the working diameter is easily 
adjustable in advance. 

[00015] Alternatively, according to the present disclosure, single-turn disk-like lamella 

rings of a steel band formed in the manner and form of a disk spring, can be inserted in the 
annular groove. Due to the inclination of the lamella rings, the edges of the steel band can 
be biased against the groove surfaces of the annular groove in a sealing fashion, which 
also results in an improved sealing effect. It is particularly advantageous for at least one 
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pair of two disk-like lamella rings opposing each other with respect to their disk-like form, 
to be used, because in this case there are two such sealing edges. 
[00016] According to another illustrative embodiment, double-turn lamella rings are used, 

wherein the ends of the double turns double-turns. in a relaxed state of the double-turn 
lamella ring, protrude to the inside or to the outside of the circular form provided by the 
remainder of the double-turn lamella ring, and are in alignment with the circular form in 
the stressed state of the double-turn lamella ring. The ends protruding inside or outside of 
the circular form ensure that the doubl e turns d ouble-turns are biased toward the inside and 
toward the outside in the inserted state. The circular form of the closed doubl e tur n double- 
turn over 360° ensures firm contact with the bottom of the groove or with the working 
diameter. 

[00017] H4heThe two components joined by the flanged joint have a radially overlapping 

area, so that one of the components has an axially protruding annular collar engaging a 
complementary annular recess of the other component, which has its radially inner 
circumferential surface forming the working diameterf[ 7 1]. Thus, an annular groove 
radially open toward the outside can be formed in the axially protruding annular collar of 
the one component, which receives the lamella ring(s). 

[00018] Short d e scription of th e drawings Other aspects of the present disclosure will 

become apparent from the following descriptions when considered in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00019] Exemplary e mbodiments of th e pr e sent inv e ntion ar e shown in th e drawing and 

explained in more detail in the following d e scription of th e figur e s, in which: 

[00020] Fig. 1 is a cross-sectional view of an-aflanged joint A according to the present 

invention in a pref e rr e d e mbodiment havin p disclosure. showing three double-turn lamella 
rings axially arranged in series£[f]]. 

[00021] Fig. 2 is a top view of one of the double-turn lamella rings of Fig. 1 in the-a_relaxed 

stateJML 

[00022] Fig. 3 is a side view of the double-turn lamella ring of Fig. 2[[>]L 

[00023] Fig. 4 is a top view of the double-turn lamella ring of Fig. 2 in the biased state£[i]l. 

[00024] Fig. 5 is an enlarged partial cross-section detail of a portion of Fig. l£[fJJ. 
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[00025] Fig. 6 is an enlarged partial cross-section detail of a furth e r another 

embodimentrf Vp showing a lamella ring, according to the present disclosure. 

[00026] Fig. 7 is an enlarged partial cross-section d etail of a further another embodiment? 

an d showing a lamella ring, according to the present disclosure. 

[00027] Fig. 8 is an enlarged partial cross-section detail of a furth e r another embodiment 

showing a lamella ring, according to the present disclosure . 

[00028] D e tail e d d e scription of th e e x e mplary e mbodim e nts 

DETAILED DESCRIPTION 

[00029] Fig. 1 shows a pr e f e rr e d an illustrative embodiment of a flanged joint 1 according 

to the present invention disclosure . Flanged joint 1 comprises a flat gasket 10 held between 
the-facing planar flange surfaces 2, 4 of two components 6, 8 which store or guide a 
pressurized medium. The components 6, 8 are, for example, cylindrical gas tubes 67-8 or 
lines, wherein the-a gas has a higher pressure than 4he-an environmental pressure. 
However, any oth e r d ifferentlv configured flanged joint is als o joints are conceivable, such 
as for mounting container components. The flanged joint J__can be fixed or moveable, such 
as with rotating tubes. Flat gasket 10, for example, as a hermetic seal, is for 
pr e v e nting prevents any gas from leaking from the-an interior 12 of the tube s 6, 8 . 

[00030] According to th e inv e ntio n present disclosure , upstream in tbe-a_direction from the 

ahigher pressure of a pressure side on the inside 12 of tubes 6, 8 toward the-ajower 
pressure on an environment side 14 of flat gasket 10, at least one lamella ring 18 is held in 
an annular groove 1 6 and biased in an essentially gapless manner with respect to a facing 
of working diameter 40. Preferably this Such an arrangement is facilitated by having one or 
more of the lamella rings 18 in annular groove 16 arranged parallel to the-a_plane of flange 
surfaces 2, 4 with little axial play. Pr e f e rably, according to the embodiment of Fig. l As 
shown in Fig. 5, three double-turn lamella rings 20, 22, 24, are axially arranged in the 
series in annular groove in series (Fig. 5) 16. 

[00031] Double-turn lamella rings 20, 22, 24 pr e ferably consist each ef- include two 

superimposed layers of a steel band of constant width or of a band of a different metal. 
The steel material is preferably C75, CK60 grade spring steel or a No. 1 .43 10, No. 1 .4571 
or No. 1.4980 chromium nickel steel. 
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Fig. 3-5 shows , for example, double-turn lamella ring 20 facing the pressure side, 
biased against working diameter 40 and therefore toward the outside, which is identical to 
double-turn lamella ring 24 facing the environment side 14. With such double-turn lamella 
rings 20, 24 biased radially toward the outside, free ends 26, 28 of the doubl e turns d ouble- 
turns. departing from a circular form o f. for example, the rest of double-turn lamella ring 
20, protrude toward the-an inside in a relaxed state of double-turn lamella ring 20, 24. as 
shown in Fig. 2. Ends 26, 28 protruding toward the inside will ensure that the doubl e 
tum sdouble-tums of double-turn lamella rings 20, 24 in the-an inserted state are biased 
radially toward the outside, against working diameter 40, and essentially without a gap. In 
the biased or inserted state of double-turn lamella rings 20, 24, ends 26, 28 will then be 
aligned with the circular form, as shown in Fig. 4. 

With double-turn lamella ring 22 biased toward the-abottom of annular groove 16 
(see Fig. S\ the free ends (not shown) of the doubl e turns d ouble-turns of lamella ring 22 
protrude toward the outside a departing from the-acircular form of the rest of double-turn 
lamella ring 22 in the-arelaxed state of double-turn lamella ring 22. Ends 26. 28 Free ends 
of lamella ring 22 protruding toward the outside ensure that the doubl e turns double-turns 
of double-turn lamella ring 22 are biased radially toward the inside, hefe-against the 
bottom of annular groove 16, in the inserted state, essentially without a gap. 

In order to achieve continuous, flat end faces without steps, each of the steel bands 
of double-turn lamella rings 20, 22, 24 has an offset 30 in the-an area of free ends 26, 28 
(Fig. 3). 

As shown in Fig. 1 , the two tubes 6, 8 have a radially overlapping area 32 in such a 
way that one 6 of the tubes , for example, tube 6. has an axially protruding annular collar 
34 engaging a complementary, annular recess 36 of the other tube 8. To accommodate the 
three double-turn lamella rings 20, 22, 24, annular groove 16 is formed in axially 
protruding annular collar 34 of one 6 of the tubes , for example, tube 6, and radially open 
toward the outside. A radially outward circumferential surface 38 of annular collar 34 and 
a radially inner circumferential surface or working diameter 40 of recess 36 are on virtual 
cylindrical surfaces which are coaxial with a tube axis 42. Th e e nd End faces of annular 
collar 34 of th e on e 6 of th e tubes is tube 6 are spaced from an annular bottom surface of 
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recess 36 of the oth e r t ube 8 by- creating a small gap 44 allowing for thermal expansion of 
tubes 6, 8 in an axial direction. 

In the context of lamella rings 18, the working diameter 40, for example, is the-a 
diameter of the-a_surface facing annular groove 16 which receives the lamella ring(s) 18 
and along which the pressurized medium would flow due to the pressure difference from 
the pressure side to the environment side. In the present eesedisclosure, the radially inner 
circumferential surface 40 of recess 36 of th e oth e r t ube 8 thus forms the working diameter 
40 against which double-turn lamella rings 20, 24 are radially biased. 

Th e oth e r oiroumferential Circumferential surfaces of double-turn lamella rings 20, 
22, 24 e ach hav e a small gap 46 face either toward the bottom of annular groove 16 or 
toward working diameter 40. A gap 46 is formed in a space between the rings 20, 22, 24 
and either the bottom of annular groove 16 or working diameter 40, as shown in Fig. 5. In 
this way* a labyrinth seal is formed. The gas guided under pressure in interior 12 of tubes 
6, 8 is applied to radial gap 44 a and in particular to double-turn lamella ring 20 facing the 
pressure side and biased against the working diameter 40. Due to the alternating 
arrangement of double-turn lamella rings 20, 22, 24, as -(see Fig. 5), wherein lamella rings 
20, 24, are b iased toward the outside against working diameter 40 er -and lamella ring 22 is 
biased t oward the inside against the bottom of annular groove 16 and th e r e sulting ^ 
sequence of the gap thus l e ft fr ee gap 46 (inside, outside, inside) results in flow 
redirections that are mainly in a radial directio n, whioh^ TTiis achieves substantial 
throttling or pressure loss, so that only a very small amount and sometimes no gas at all 
passes along working diameter 40 and-to flat gasket 10. 
[00038] To achieve such a labyrinthine redirection with the plurality of lamella rings 20, 

22, 24 axiallv arranged in sequence, it is th e r e for e g e n e rally advantageous that, of the 
plurality of lamella rings 20, 22, 24 axiallv arranged in series, at least lamella ring 20 
facing the pressure side and lamella ring 24 facing the environment side is -are biased 
against working diameter 40 and at least one lamella ring 22 arranged axially between 
these-lamella rings 20, 24 is biased against the bottom of annular groove 16. 
[00039] Fig. 6 shows another illustrative embodiment , according to the present disclosure, 

in which A instead of three double-turn lamella rings 20, 22, 24, only one double-turn 
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lamella ring 48 biased against working diameter 40 is held in annular groove 16 with its 
width adapted to ensure a small axial play. 
[00040] Fig. 7 illustrates aa -another illustrative embodimen t according to the present 

disclosure, in which* instead of three double-turn lamella rings 20. 22, 24, three single-turn 
lamella rings 50, 52, 54 of a band of steel, or other metal, of constant width extending in 
one plane are held in annular groove 16. A s will b e readily understood, such aE ach single- 
turn lamella ring 50, 52, 54 has an abutment opening between its free ends allowing the-a 
bias against working diameter 40 to be adjusted (not shown) . The three single-turn lamella 
rings 50, 52, 54 are A therefore^ all outside bias e d outside-biased lamella rings biased against 
working diameter or r adially inner circumferential surface 40 of recess 36 of th e oth e r tube 
8. 

[00041] Finally, Fig. 8 shows an -another illustrative embodimen t, according to the present 

disclosure, in which two single-turn conical lamella rings 56, 58 are used-biased radially 
toward the outside of a steel band conically formed in the manner of a disk sprin g, wh e r e in 
the y. Rings 56, 58 are arranged in annular groove 16 in an axially opposing relationship 
with respect to their conical form. Due to the-an inclination of conical lamella rings 56, 58, 
the edges of the steel band, as sealing edges 60, sealingly engage the surfaces of annular 
groove 16. 

[00042] The inv e ntion present disclosure is not limited to the illustrative e mbodiments 

describe d above . Further types of lamella rings and combinations of different lamella rings 
are also conceivable in a single annular groove. 

[00043] According to For example, in accordance with another embodiment^]] not shown 

in the figwesFjgures, the two tubes 6, 8 can have an axial rec e ss like recess 36, which is 
engaged by a separate ring, symmetrical with respect to its center plane, and which is 
provided with two annular grooves axially arranged adjacent to each other and on the 
same diameter. The one annular groove will b e j s associated with the working diameter of 
one 6 of the tubes and the other annular groove will be associated with the other tube-8. In 
this case th e embodiment, ends of the tubes could advantageously be manufactured as 
standardized components. 

[00044] Although the present disclosure has been described and illustrated in detail, it is to 

be clearly understood that this is done by way of illustration and example only and is not 
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to be taken bv wav of limitation. The scope of the present disclosure i s to be limited only 
by the terms of the appended claims. 



